Abnormal sex ratios* of births (100 males females) have been clearly associated with specific occupational environments. ' These associations have suggested that parental exposure to some occupational pollutants may be a determinant of the sex ratio of their offspring. If exposure to pollutants within industries can cause an imbalance of the sex *(In this paper, the term "sex ratio" is used in place of the correct but longer term "secondary sex ratio" to refer to liveborn children only.) ratio in the workers' offspring, it is conceivable that air pollution from those industries might also cause abnormal sex ratios in the offspring of residents of the neighbourhoods exposed to those pollutants. Sex ratios have been studied in considerable detail2-9 but few studies could be found in which possible associations were investigated between sex ratios and air pollution of the general environment. In five retrospective studies, ''14 abnormal sex ratios were found in residential areas exposed to air pollution. The pollution reported in three of the studies had been readily seen and smelt, and had also been associated with significant excess mortality in the exposed populations (possibly because of the quantity or quality of its toxicity).10 12 13 The pollution in the fourth study had also been visible and was often highly acrid, and had been associated strongly with animal mortality and morbidity and with high frequencies of twin births in animals and in humans. '4-18 The fifth study did not include any estimate of mortality or morbidity."
The mechanism of how pollution could affect the sex ratios of births is not clear, but the metabolism of the rapidly dividing cells of the gonadal and fetal tissues is likely to be particularly vulnerable to the influences of pollutants. The association between the nematocide DBCP (1,2-dibromo-3-chloropropane) and low sex ratios, for example, was thought to be consistent with the spermatozoa that bear the Y chromosome being damaged by exposure to DBCP, because both exposed and non-exposed workers had similar proportions of spermatozoa bearing the Y chromosome. '9 20 The question remained of whether this association between air pollution, sex ratios, and mortality also existed in localities where the pollution was from a broad range of industrial sources and probably in lower concentrations or of a less specific nature. If so, the detection of such abnormalities in the sex ratio would constitute a simple screening procedure for alerting medical and environmental health authorities to the presence of cryptic hazards to health from general industrial air pollution. This study, therefore, was designed to explore two hypotheses. Firstly, that the sex ratio of births would be altered, to either high or low, where the parents have been exposed to environmental air pollution from a range of industries. Secondly, that the mortality from lung cancer or from all causes of death would be higher in those exposed areas. Table 1 Criteria for selecting the industrial sources and the exposed localities, and the non-exposed localities effects of generalised industrial air pollution, a variety of sources of industrial pollution were included in the study (table 2) . To assess the consequences of exposure to a heterogeneous range of sources of pollution on the sex ratio was a novel part of the design of the study, which we had specifically chosen to differentiate it from our previously published work on single and specific industrial sources. Different pollutants affect the sex ratio in different ways and may cause both abnormally high and abnormally low sex ratios. To accommodate this, all of the exposed localities selected were exposed either to a single source of pollutant or, where this was not possible, to similar types of industrial pollution from a compact source of exposure. Each locality comprised a few postcode sectors (range 1-7). For each postcode sector (the data unit of the study), data on births, deaths, the percentage of men in employment, and the percentage of residents born in the United Kingdom were obtained from the General Register Office in Edinburgh. Scottish rates of mortality, derived from contemporaneous annual reports of the Registrar General, were used as standards for the calculation of standardized mortality ratios (SMRs).
Results were analysed at two levels: the 12 exposed and 12 non-exposed localities and also for the individual postcode sectors that made up those localities.
ANALYSIS OF INDIVIDUAL POSTCODE SECTORS
There were 72 postcode sectors in the data set of which 35 were in exposed localities and 37 were in non-exposed localities. Sex ratios were calculated for all of the sectors for the years 1979-83. The significance of the sex ratios in each sector was determined with the normal approximation to the binomial distribution by calculating the Z statistic:
Where: x = number of boys; N = total number of boys and girls; P = the Scottish proportion of boys (106 . 206); Q = the proportion of girls (1 -P).
WhenZ > ± 1-96,P<0-05
The SMRs and their 95% confidence intervals (95% CIs) for lung cancer and for all causes of death were calculated for each of the exposed and non-exposed postcode sectors for the years 1979-83. These years were selected to afford stability and thus confidence in the population values used in calculation of the SMRs. The first model tested for whether a high sex ratio indicated a high mortality and the second model tested for whether an extreme sex ratio (either high or low) indicated high mortality. The model that included (log SR)2 was probably more appropriate than that which included (log SR), as exposure was coded 1 for exposed and 0 for non-exposed, fi represented the difference in the log SMR between the exposed and non-exposed localities. 
Results

SECTOR ANALYSIS
According to the data in the 1981 census, the numbers and percentages of people born in the United Kingdom exposed and nonexposed sectors did not differ appreciably (P > 005). Overall, the mean percentages born in the exposed and non-exposed sectors respectively were 96 6% and 95 7%.
LOG LINEAR MODELLING
Regression of log SMR on exposure alone showed that mortality for lung cancer and for total mortality was significantly higher in the exposed than in the non-exposed localities (table 3) . Table 3 shows the regression coefficients and SEMs for the regression of log SMR for lung cancer and for all causes of mortality on (log SR), (log SR)2, % employment, and (8) exposure. The SMRs for mortality from all causes in the exposed localities were significantly higher than those in the nonexposed localities (relative risk 1-12, 95% CI 1 06-1 18). The difference between the SMRs for lung cancer in the exposed and non-exposed localities was reduced to a nonsignificant relative risk (1 *06, 95% CI 0-93-1-21). For all causes of death, the addition of (log SR)2 in the model maintained the significant association between total mortality and exposure (relative risk 1 12, 95% CI 1-05-1-18). Lung cancer mortality showed a positive association with (log SR)2 and exposure, but all causes mortality showed a negative association with (log SR). The regression of the sex ratio on exposure and employment was not significant (odds ratio 1-03, 95% CI 0-98-1-07). This mirrored the results of the locality analysis.
LOCALITY ANALYSIS
The sex ratios were higher in localities in only seven of the localities; however, none of these differences was significant (table 4) . For lung cancer, nine of the 12 exposed localities had SMRs higher than the SMRs in their equivalent non-exposed localities, but for only one of these nine was the difference significant (table  4) . For all causes of death, by contrast, 10 of the exposed localities had higher SMRs than the non-exposed localities, nine of these differences were significant, and in only one area was the SMR for the exposed locality significantly lower than its counterpart (table 4).
The scatter plot (fig 1) of the relation between the difference in the SMR for lung cancer for the exposed and non-exposed localities (SMRe-SMRne) on the y axis and the difference between the sex ratios for the exposed and non-exposed localities (SRe-SRne) on the x axis, showed only a weak association (rho-0 224). Only three localities showed extreme differences. Between all causes of death and the sex ratio (fig 2) , the relation was slightly stronger (rho -0306).
Because the distributions of the SMRs and sex ratios among the localities were consistent with normal distributions, the overall means for the sex ratios and SMRs were compared with the Student's t test. The means of the sex ratios did not differ significantly between the exposed and non-exposed localities (table 5) . The mean SMRs for the exposed localities were significantly higher both for lung cancer and for all causes of death than the corresponding SMRs for the non-exposed localities ( Sex ratio (exposed-not exposed)
hazardous environments before they cause gross morbidity or mortality, a study was needed in which communities exposed to less obvious pollution from a wider range of sources were examined. In our study, however, no convincing evidence was found that exposure to generalised airborne pollution was associated with abnormal sex ratios, and a non-significant negative relation was present between abnormal sex ratios and total mortality. The SMRs in the exposed localities were significantly higher than those in the nonexposed localities for total mortality and (less consistently) for lung cancer. The non-exposed localities had been selected because of their geographical proximity to, and environmental comparability with, the exposed localities. Hence, an allowance for socioeconomic variables in the study units was intrinsic in the comparisons. After the SMRs had been adjusted further by taking into account the percentage of men in employment (used instead of social class and hence for smoking) the difference between the SMRs for lung cancer of the exposed and the unexposed localities was no longer significant, although that difference did remain significant for all causes of death. Because of the known relation between lower social classes and both higher consumption of tobacco and higher mortality, we decided to introduce this variable and treat it as a potential confounding factor.
These observations showed two methodological difficulties frequently encountered in environmental epidemiology. The first difficulty was how to control adequately for differences of general socioeconomic factors without risking overcontrol. Our first method of matching the two types of locality for general environmental circumstances and social class (and hence smoking), by geographical proximity, ethnicity, and general perception of the localities, had credibility in being derived from a direct assessment of the study areas themselves, but was partly subjective. With this method, the close comparability of the values of ethnicity between exposed and non-exposed populations supported the view that the socioeconomic structures of the two types of locality might be similar. Our additional method, incorporating the percentage of men in employment instead of social class, was based totally on an objective variable and was valid on a national basis. We had no evidence, however, that this indirect measure of smoking accurately reflected any differences of social class (and smoking habits) between the neighbouring localities in this particular study.
It is always conceivable that occupational exposures (for which data are not available) could play a part in environmental patterns of disease and sex ratios of births. The distances from the pollution sources of most of the non-exposed localities were comparable to those from the exposed localities. Indeed the comparison localities had been chosen because they satisfied that condition. In a previous study in which this question was pursued exhaustively, there was no confounding of the pattern through occupational experience.
How best to estimate the flow of air pollution in the nearby localities and hence their assignation into exposed and non-exposed categories is the second methodological difficulty. It 
